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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated balance element, capable 
of being easily designed, so as not to bring about a large difference between 



outputs and phases of signals of a first balanced terminal and a second balanced 
terminal, when it is mounted in a main apparatus. 

SOLUTION: The laminated balance element 100 comprises a third coupling line 
164 having a set changing unit including an inductance set, so that the difference 
of amplitudes of impedances and the phase difference of the signals of the first 
balanced terminal 124 and the second balanced terminal 123 fall within 
prescribed allowed ranges at a ground terminal; a connecting line 165 for 
connecting another end of the third coupling 164 to the first terminal 124 and set 
to have a prescribed inductance as a set changing unit; conductor pieces 167, 
168 having prescribed capacitances of an unbalanced terminal 126; and the 
second balanced terminal 123 connected as the set changing unit. Thus, a 
reactance of the set changing unit is changed at a resetting tie matched with the 
mounting environment to obtain proper characteristics. 
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CLAIMS 
[Claim(s)] 

[Claim 1] While having 2 sets of tie ways, using as 1 set at least two tie ways 
where a laminating is carried out, it is formed, and an electromagnetic coupling is 
carried out mutually, and each constitutes a quarter-wave length resonator so 
that it may lap with the interior of a laminating element assembly mutually 
through an insulator layer In the laminating balun component which has the 
unbalance terminal and the 1st and 2nd balance terminal which are exposed 
outside, and an earth terminal, and combines the unbalance transmission line 
and a balanced transmission line The laminating balun component to which the 
setting modification section which has the reactance set up so that the output 
difference and phase contrast of a signal of said 1st balance terminal and said 
2nd balance terminal might come in predetermined tolerance is characterized by 
being prepared in the edge of at least one tie way in said tie way. 
[Claim 2] Said setting modification section is a laminating balun component 
according to claim 1 characterized by the track width of face of the setting 
modification section differing from the track width of face of parts other than the 
setting modification section in the part which does not suit in this pile while 
having the part which do not overlap to other tie ways which are said a part of tie 
ways, and carry out an electromagnetic coupling mutually. 



[Claim 3] The laminating balun component according to claim 2 characterized by 
setting up more thinly than the track width of face of parts other than the setting 
modification section the track width of face of said setting modification section so 
that said setting modification section may have a predetermined inductance. 
[Claim 4] The laminating balun component according to claim 2 characterized by 
setting up more thickly than the track width of face of the part outside a setting 
modification part the track width of face of said setting modification section so 
that said setting modification section may have predetermined capacitance. 
[Claim 5] Between at least 1 of said unbalance terminals and 1st and 2nd 
balance terminals, and said tie way corresponding to this terminal The path cord 
way which connects between these is prepared as said setting modification 
section, and said path cord way is formed in a different layer from the layer in 
which said tie way is formed. The thickness of the insulator layer which 
intervenes between the tie ways connected to said path cord way and said path 
cord way is a laminating balun component according to claim 1 characterized by 
being set up more greatly than the thickness of the insulator layer which 
intervenes between the tie ways by which the laminating was carried out by said 
1 set of inside adjoining each other. 

[Claim 6] the conductor with which the end was connected to the edge of said tie 
way, and the other end was wide opened as said setting modification section -- 
the laminating balun component according to claim 1 characterized by preparing 
the opening stub which consists of a track and has a predetermined reactance. 
[Claim 7] the conductor which is prepared in the interior of said laminating 
element assembly, and has predetermined capacitance to at least one terminal in 
said unbalance terminal and 1st balance terminal, and the 2nd balanced terminal 
-- a laminating balun component given in any of claim 1 characterized by 
connecting the piece as said setting modification section thru/or claim 6 they are. 
[Claim 8] nothing, said unbalance terminal, and the 1st and 2nd balance terminal 
extend the rectangular parallelepiped configuration which has the base which 
counters the field in which a laminating balun component is carried from said 



base on the side face of said laminating element assembly on the top face, and 
said laminating element assembly forms it -- having -- **** -- said conductor -- the 
laminating balun component according to claim 7 characterized by preparing the 
piece near said laminating element assembly top face. 
[Claim 9] The 1st tie way where the end was connected to said unbalance 
terminal, and the 2nd tie way where the end was opened wide and the other end 
was connected to the other end of said 1 st tie way, The 3rd tie way which the 
other end is connected to said 1st balance terminal, and it is arranged so that it 
may lap with said 1st tie way through an insulator layer, and carries out an 
electromagnetic coupling to said 1st tie way while an end is connected to said 
earth terminal, The 4th tie way which the other end is connected to the 2nd 
balance terminal, and it is arranged so that it may lap with said 2nd tie way 
through an insulator layer, and carries out an electromagnetic coupling to said 
2nd tie way while an end is connected to a touch-down external terminal, the 
touch-down which is connected to said earth terminal and controls the 
electromagnetic coupling between the group of one [ said ] tie way, and the 
group of the tie way of another side -- a laminating balun component given in any 
of claim 1 characterized by having the conductor thru/or claim 8 they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the balun component which 
intervenes between a balanced transmission line and the unbalance transmission 
line in pocket mold telephone or pocket mold wireless radios, and combines 
between these two different transmission lines. 
[0002] 

[Description of the Prior Art] In order to take adjustment between these, the balun 
is made to intervene, since an antenna side serves as the unbalance 
transmission line and a transceiver circuit side serves as the balanced 
transmission line, when connecting a transceiver circuit and an antenna in pocket 
mold telephone or pocket mold wireless radios conventionally. Baluns are a 
balance and unbalance converter of the RF transmission line here. 
[0003] In recent years, the laminating balun component which pocket mold 
telephone and pocket mold wireless radios laid the conductor underground inside 
what the inclination of a miniaturization and high-frequency-izing became strong, 
and the balun was also miniaturized in connection with this, and twisted and 
formed lead wire in the ferrite core to the laminating element assembly, and 
formed them has come to be used. 

[0004] An example of this kind of laminating balun component is shown in 
drawing 2 and drawing 3 . Drawing 2 is [ the representative circuit schematic and 
drawing 4 of an external view and drawing 3 ] decomposition perspective views. 
In drawing, 200 is a laminating balun component and consists of the laminating 
element assembly 210 of a rectangular parallelepiped configuration, and the 
external terminals 221-226 formed in the outside surface. Here, the external 
terminal 226 is an unbalance terminal connected to the unbalance transmission 
line, and the 1st balance terminal by which the external terminal 224 is 
connected to one side of one pair of balanced transmission lines, the 2nd 



balance terminal by which the external terminal 223 is connected to the balanced 
line of another side, and the external terminal 222,225 are terminals an external 
circuit and connectionless in an earth terminal and the external terminal 221. 
[0005] the laminating element assembly 21 is shown in drawing 4 -- as -- a front 
face -- touch-down -- the laminating of the dielectric layer 232,242,251 in which 
the conductor 261,266,271 was formed, the dielectric layer 236,238,246,248 by 
which the curled form tie way 263,264,268,269 was established in the front face, 
the dielectric layer 234,240,244,250 by which the path cord way 262,265,267,270 
which connects a tie way and an external terminal was established in the front 
face, and the dummy dielectric layers 231, 233, 235, 237, 239, 241, 243, and 
245,247,249,252 is carried out, and they are constituted. 
[0006] The end of the tie way 269 is connected to the external terminal 
(unbalance terminal) 226, and the other end is connected to the end of the tie 
way 263 through the path cord way 270,262. The other end of the tie way 263 is 
opened wide. 

[0007] Moreover, the end of the tie way 264 is connected to the external terminal 
(the 1st balance terminal) 223 through the path cord way 265, and the other end 
is connected to the earth terminal 225. The end of the tie way 268 is connected 
to the external terminal (the 2nd balance terminal) 224 through the path cord way 
267, and the other end is connected to the earth terminal 225. 
[0008] The electromagnetic coupling of the tie way 263 and the tie way 264 is 
mutually carried out through a dielectric layer 236,237, and they are carrying out 
the electromagnetic coupling of the tie way 268 and the tie way 269 mutually 
through the dielectric layer 246,247. These tie ways 263,264,268,269 are formed 
of the stripline of the predetermined width of face whose electric merit according 
to the center frequency of the signal which spreads the transmission line which 
intervenes this component 200 is quarter-wave length. 

[0009] moreover, between the tie ways and path cord ways which are formed in 
the front face of different dielectric zonula layer -- a beer hall -- it connects with 
conductors 281-283 -- having -- the path cord way 262,265,267,270 -- a beer hall 



-- it is formed in accordance with the shortest path between a conductor and an 

external terminal. 

[0010] 

[Problem(s) to be Solved by the Invention] However, in the laminating balun 
component of the conventional example mentioned above, the difference might 
arise greatly in the impedance and phase of the 1 st balance terminal and the 2nd 
balance terminal by the difference among mounting environments, such as 
arrangement of the conductor of the perimeter when mounting to the circuit board 
of the main unit, and electronic parts. For example, it became a property as 
shown in the Smith chart of drawing 5 depending on a mounting environment, 
and the difference between the property B of the 1st balance terminal 223 and 
the property C of the 2nd balance terminal 224 became large. Drawing 5 is a 
property in the frequency of 2.0GHz - 3.0GHz. 

[001 1] Consequently, as shown in drawing 6 , the difference between the 
amplitude between the output signal of the 1st balance terminal 223 and the 
output signal of the 2nd balance terminal 224 and a phase might become large. 
For this reason, the design had to be redone whenever the main unit changed. In 
this redesign, while taking very much time amount, there was a trouble that the 
cost of a component became high and could not provide at a low price. 
[0012] When mounted in the main unit in view of the above-mentioned trouble, 
the purpose of this invention is offering the laminating balun component which 
can be designed easily, as the output of the signal of the 1st balance terminal 
and the 2nd balance terminal and a phase are alike, respectively and a big 
difference does not arise. 
[0013] 

[Means for Solving the Problem] This invention in order to attain the above- 
mentioned purpose in claim 1 While having 2 sets of tie ways, using as 1 set at 
least two tie ways where a laminating is carried out, it is formed, and an 
electromagnetic coupling is carried out mutually, and each constitutes a quarter- 
wave length resonator so that it may lap with the interior of a laminating element 



assembly mutually through an insulator layer In the laminating balun component 
which has the unbalance terminal and the 1st and 2nd balance terminal which 
are exposed outside, and an earth terminal, and combines the unbalance 
transmission line and a balanced transmission line The setting modification 
section which has the reactance set up so that the output difference and phase 
contrast of a signal of said 1st balance terminal and said 2nd balance terminal 
might come in predetermined tolerance proposes the laminating balun 
component prepared in the edge of at least one tie way in said tie way. 
[0014] According to this laminating balun component, the value of the reactance 
of said setting modification section changes at the time of a design, and the 
output difference and phase contrast of a signal of said 1st balance terminal and 
said 2nd balance terminal are set up in said tolerance. Thereby, according to the 
mounting environment of a balun component, it can design easily in a short time 
so that the output difference and phase contrast of a signal of said 1st balance 
terminal and said 2nd balance terminal may come in predetermined tolerance. 
[0015] Moreover, in claim 2, in a laminating balun component according to claim 
1, said setting modification section proposes the laminating balun component for 
which the track width of face of the setting modification section differs from the 
track width of face of parts other than the setting modification section in the part 
which does not suit in this pile while having the part which do not overlap to other 
tie ways which are said a part of tie ways, and carry out an electromagnetic 
coupling mutually. 

[0016] According to this laminating balun component, said a part of tie way is 
made into the setting modification section, and said tie way containing said 
setting modification section is making the quarter-wave length resonator, 
furthermore, the configuration where the track width of face of the setting 
modification section differed from the track width of face of parts other than the 
setting modification section in the part which the tie way containing said setting 
modification section has the part which do not overlap in said setting modification 
section to other tie ways which carry out an electromagnetic coupling mutually, 



and does not suit in this pile -- for example, it is formed thinly or thickly and has a 
predetermined reactance. 

[0017] Moreover, in claim 3, in a laminating balun component according to claim 
2, the laminating balun component to which the track width of face of said setting 
modification section is set more thinly than the track width of face of parts other 
than the setting modification section is proposed so that said setting modification 
section may have a predetermined inductance. 

[0018] According to this laminating balun component, the track width of face of 
said setting modification section is formed more thinly than the track width of face 
of parts other than the setting modification section, and it is set up so that said 
setting modification section may have a predetermined inductance. 
[0019] Moreover, in claim 4, in a laminating balun component according to claim 
2, the laminating balun component to which the track width of face of said setting 
modification section is set more thickly than the track width of face of the part 
outside a setting modification part is proposed so that said setting modification 
section may have predetermined capacitance. 

[0020] According to this laminating balun component, the track width of face of 
said setting modification section is formed more thickly than the track width of 
face of parts other than the setting modification section, and it is set up so that 
said setting modification section may have predetermined capacitance. 
[0021] In claim 5, in a laminating balun component according to claim 1 moreover, 
between at least 1 of said unbalance terminals and 1st and 2nd balance 
terminals, and said tie way corresponding to this terminal The path cord way 
which connects between these is prepared as said setting modification section, 
and said path cord way is formed in a different layer from the layer in which said 
tie way is formed. The thickness of the insulator layer which intervenes between 
the tie ways connected to said path cord way and said path cord way proposes 
the laminating balun component set up more greatly than the thickness of the 
insulator layer which intervenes between the tie ways by which the laminating 
was carried out by said 1 set of inside adjoining each other. 



[0022] According to this laminating balun component, the path cord way which 
connects between these is prepared as said setting modification section between 
said tie ways corresponding to any one and this terminal at least of said 
unbalance terminals and 1st and 2nd balance terminals. Furthermore, the 
thickness of the insulator layer which intervenes between the tie ways which said 
path cord way is formed in a different layer from the layer in which said tie way is 
formed, and are connected to said path cord way and said path cord way Or it 
weakens the electromagnetic coupling between said tie ways, in order to lose, it 
is set up more greatly than the thickness of the insulator layer which intervenes 
between the tie ways by which the laminating was carried out by said 1 set of 
inside adjoining each other. 

[0023] moreover, the conductor with which the end was connected to the edge of 
said tie way, and the other end was wide opened as said setting modification 
section in the laminating balun component according to claim 1 in claim 6 -- the 
laminating balun component in which the opening stub which consists of a track 
and has a predetermined reactance is prepared is proposed. 
[0024] According to this laminating balun component, an opening stub is 
connected to the edge of said tie way, and this opening stub has a 
predetermined reactance as said setting modification section. 
[0025] moreover, the conductor which is prepared in the interior of said 
laminating element assembly, and has predetermined capacitance in claim 7 to 
at least one terminal in said unbalance terminal and 1st balance terminal, and the 
2nd balanced terminal in a laminating balun component given in any of claim 1 
thru/or claim 6 they are -- a piece proposes the laminating balun component 
connected as said setting modification section. 

[0026] according to this laminating balun component -- at least one terminal in 
said unbalance terminal and 1st balance terminal, and the 2nd balanced terminal 
-- a conductor -- a piece connects -- having -- this -- a conductor -- a piece serves 
as said setting modification section which has predetermined capacitance, and is 
connected to the edge of said tie way. 



[0027] moreover, in claim 8, in a laminating balun component according to claim 
7, nothing, said unbalance terminal, and the 1st and 2nd balance terminal extend 
the rectangular parallelepiped configuration which has the base which counters 
the field in which a laminating balun component is carried from said base on the 
side face of said laminating element assembly on the top face, and said 
laminating element assembly forms it -- having -- **** -- said conductor -- a piece 
proposes the laminating balun component prepared near said laminating element 
assembly top face. 

[0028] According to this laminating balun component, said laminating element 
assembly has a rectangular parallelepiped configuration, since said unbalance 
terminal and 1st and 2nd balance terminal are extended and formed in the side 
face of said laminating element assembly from the base on the top face, the part 
of the upper part (the top face of said laminating element assembly near [ i.e., ]) 
of these terminals may serve as an unnecessary opening stub, and the 
reactance may change with change of a mounting environment, however, said 
conductor -- since the piece is prepared near said laminating element assembly 
top face, said unnecessary opening stub is formed -- there is nothing -- further -- 
the time of a design -- setting -- said conductor -- since the capacitance of a 
piece is set as the optimal value, the output difference and phase contrast of a 
signal of said 1st balance terminal and said 2nd balance terminal come in said 
tolerance. 

[0029] Moreover, in claim 9, it sets for a laminating balun component given in any 
of claim 1 thru/or claim 8 they are. The 1st tie way where the end was connected 
to said unbalance terminal, and the 2nd tie way where the end was opened wide 
and the other end was connected to the other end of said 1st tie way, The 3rd tie 
way which the other end is connected to said 1st balance terminal, and it is 
arranged so that it may lap with said 1st tie way through an insulator layer, and 
carries out an electromagnetic coupling to said 1st tie way while an end is 
connected to said earth terminal, The 4th tie way which the other end is 
connected to the 2nd balance terminal, and it is arranged so that it may lap with 



said 2nd tie way through an insulator layer, and carries out an electromagnetic 
coupling to said 2nd tie way while an end is connected to a touch-down external 
terminal, the touch-down which is connected to said earth terminal and controls 
the electromagnetic coupling between the group of one [ said ] tie way, and the 
group of the tie way of another side -- a laminating balun component equipped 
with the conductor is proposed. 

[0030] Said 3rd tie way which carries out an electromagnetic coupling to said 1st 
tie way according to this laminating balun component, said 4th tie way which 
carries out an electromagnetic coupling to said 2nd tie way -- having -- the inside 
of these 1st thru/or 4th tie way -- said setting modification section prepares in any 
one at least -- having -- said touch-down -- the electromagnetic coupling between 
the group of one [ said ] tie way and the group of the tie way of another side is 
controlled with a conductor. 
[0031] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is 
explained based on a drawing. 

[0032] An appearance perspective view and drawing 8 of the decomposition 
perspective view and drawing 7 which show the configuration of a laminating 
balun component [ in / in drawing 1 / the 1st operation gestalt of this invention ] 
are the representative circuit schematic. In drawing, 100 is a laminating balun 
component, it consists of a laminating element assembly 1 10 of a rectangular 
parallelepiped configuration with which the tie way was formed in the internal 
layer, it extends from a base to the outside surface of this laminating element 
assembly 1 10 on the top face, and the external terminals 121-126 are formed. 
The external terminals 121 are an external circuit and a connectionless terminal, 
and have connected the 1st tie way and the 2nd tie which are mentioned later. 
The external terminals 122,125 are an earth terminal, the unbalance terminal by 
which the external terminal 126 is connected to the unbalance transmission line, 
the 1st balance terminal by which the external terminal 124 is connected to one 
side of one pair of balanced transmission lines, and the 2nd balance terminal by 



which the external terminal 123 is connected to the balanced line of another side. 
[0033] the laminating element assembly 110 carries out the laminating of two or 
more dielectric layers (insulator layer) 131-156 which have the respectively same 
thickness as shown in drawing 1 , and constitutes them -- having -- **** -- the 
dielectric layer of a predetermined layer -- a front face -- a tie way or connection - 
- a conductor or touch-down -- the conductor is prepared. 
[0034] drawing 1 -- setting -- the maximum upper layer and the dielectric layer 
131,132 of the 2nd layer -- a dummy layer -- it is -- the front face of the dielectric 
layer 133 of the 3rd layer -- touch-down -- the conductor 161 is formed, this 
touch-down -- the conductor 161 is connected to the external terminal 122 used 
as an earth terminal. 

[0035] The dielectric layer 134 of the 4th layer is a dummy layer. 
[0036] the front face of the dielectric layer 135 of the 5th layer -- connection -- the 
conductor 162 is formed, connection -- the beer hall where the end is connected 
to the external terminal 121, and a conductor 162 penetrates a dielectric layer 

135 from a front face at the rear face to the other end -- a conductor 181 is 
formed and it is making band-like [ which connects an end and the other end with 
the shortest path ]. 

[0037] The 1st tie way 163 is established in the front face of the dielectric layer 

136 of the 6th layer, as shown in drawing 9 , the end 163a connects the 1st tie 
way 163 to the external terminal 126 -- having -- other end 163b -- a beer hall -- 
the curled form arranged in the location linked to a conductor 181 is made. This 
1st tie way 163 constitutes the quarter-wave length resonator according to the 
center frequency of the signal which intervenes this component 100 and spreads 
the transmission line. 

[0038] The dielectric layer 137 of the 7th layer is a dummy layer. 
[0039] As shown in drawing 10 , the curled form 3rd tie way 164 is established in 
the front face of the dielectric layer 138 of the 8th layer so that 164d of other 
parts except end section 164c may lap with the 1st tie way 163. moreover, end 
164a of the 3rd tie way 164 is connected to the external terminal 125 used as an 



earth terminal, and other end 164b is arranged in the same location as other end 
163b of the 1st tie way 163 -- having -- a beer hall -- the conductor 182 is formed. 
Furthermore, end section 164c of the 3rd tie way 164 is made into the setting 
modification section, and the width of face W1 of end section 164c is formed 
more thinly than the width of face W2 of 164d of other parts, it is arranged so that 
the great portion of end section 164c may not lap with the 1st tie way 163, and 
end section 164c currently formed thinly has the predetermined inductance L1. 
[0040] This 3rd tie way 164 doubles 164d of parts of end section 164c and others, 
and constitutes the quarter-wave length resonator according to the center 
frequency of the signal which intervenes this component 100 and spreads the 
transmission line. 

[0041] the beer hall which the 9th and the dielectric layer 139,140 of the 10th 
layer are dummy layers, and was formed in the other end of the 3rd tie way 164 - 
- the location corresponding to a conductor 182 -- respectively -- a beer hall -- a 
conductor 183,184 prepares -- having -- these beer halls -- conductors 182-184 
are connected. 

[0042] The path cord way 165 is established in the front face of the dielectric 
layer 141 of the 11th layer as the setting modification section, band-like [which 
crosses a right angle mutually as the path cord way 165 is shown in drawing 1 1 / 
three ] -- a conductor -- nothing and its end 165a connect to the external terminal 
124 the abbreviation configuration for Z characters which connected the piece 
with the serial -- having -- other end 165b -- a beer hall -- it arranges in the 
location corresponding to a conductor 184 -- having -- a beer hall -- it connects 
with the conductor 184. moreover, connection -- a conductor 165 has the 
predetermined inductance L2 -- as -- connection -- the width of face and die 
length of a conductor 165, and arrangement are set up. 
[0043] The dielectric layer 142 of the 12th layer is a dummy layer. 
[0044] the front face of the dielectric layer 143 of the 13th layer -- touch-down -- 
the conductor 166 is formed, this touch-down -- the conductor 166 is connected 
to the external terminal 122 used as an earth terminal. 



[0045] the front face of the dielectric layer 144 of the 14th layer -- two conductors 
-- the piece 167,168 is formed as the setting modification section, one conductor 
-- the touch-down which it connected with the external terminal 123, and the 
piece 167 was formed in about 123 external terminal predetermined area, and 
was formed in the adjacent layer -- the capacitance C1 predetermined between 
conductors 166,169 is formed, the conductor of another side -- the touch-down 
which it connected with the external terminal 126, and the piece 168 was formed 
in about 126 external terminal predetermined area, and was formed in the 
adjacent layer -- the capacitance C2 predetermined between conductors 166,169 
is formed. 

[0046] the front face of the dielectric layer 145 of the 15th layer -- touch-down -- 

the conductor 169 is formed, this touch-down -- the conductor 169 is connected 

to the external terminal 122 used as an earth terminal. 

[0047] The dielectric layer 146 of the 16th layer is a dummy layer. 

[0048] the front face of the dielectric layer 147 of the 17th layer -- connection ~ 

the conductor 170 is formed, connection -- the beer hall where the end is 

connected to the external terminal 123, and a conductor 170 penetrates a 

dielectric layer 147 from a front face at the rear face to the other end -- a 

conductor 185 is formed and it is making band-like [ which connects an end and 

the other end with the shortest path ]. 

[0049] the beer hall which the dielectric layer 148 of the 18th layer is a dummy 
layer, and was formed in the other end of the path cord way 170 -- the location 
corresponding to a conductor 185 -- a beer hall -- a conductor 186 prepares -- 
having - these beer halls -- the conductor 185,186 is connected. 
[0050] The 4th tie way 171 is established in the front face of the dielectric layer 
149 of the 19th layer, as shown in drawing 12 , the end 171a connects the 4th tie 
way 171 to the external terminal 125 used as an earth terminal -- having -- the 
other end -- a beer hall -- the curled form arranged in the location linked to a 
conductor 186 is made. This 4th tie way 171 constitutes the quarter-wave length 
resonator according to the center frequency of the signal which intervenes this 



component 100 and spreads the transmission line. 

[0051] The dielectric layer 150 of the 20th layer is a dummy layer. 

[0052] As shown in drawing 13 , the curled form 2nd tie way 172 is established in 

the front face of the dielectric layer 151 of the 21st layer so that it may lap with 

the 4th tie way 171. moreover, end 172a of the 2nd tie way 172 is opened wide, 

and other end 1 72b is arranged in the same location as other end 1 71 b of the 4th 

tie way 171 -- having -- a beer hall -- the conductor 187 is formed. This 2nd tie 

way 172 constitutes the quarter-wave length resonator according to the center 

frequency of the signal which intervenes this component 100 and spreads the 

transmission line. 

[0053] the beer hall which the dielectric layer 152 of the 22nd layer is a dummy 

layer, and was formed in the other end of the 2nd tie way 1 72 -- the location 

corresponding to a conductor 187 -- a beer hall -- a conductor 188 prepares -- 

having -- these beer halls -- the conductor 187,188 is connected. 

[0054] the front face of the dielectric layer 153 of the 23rd layer -- connection -- 

the conductor 173 is formed, connection -- the end connects a conductor 173 to 

the external terminal 121 -- having -- the other end -- a beer hall -- it is arranged 

in the location connected to a conductor 188, and is making band-like [ which 

connects an end and the other end with the shortest path ]. 

[0055] The dielectric layer 154 of the 24th layer is a dummy layer. 

[0056] the front face of the dielectric layer 155 of the 25th layer -- touch-down -- 

the conductor 174 is formed, this touch-down -- the conductor 174 is connected 

to the external terminal 122 used as an earth terminal. 

[0057] The dielectric layer 156 of the 26th layer is a dummy layer. 

[0058] By the above-mentioned configuration, the 1st tie way 163 and the 3rd tie 

164 carry out an electromagnetic coupling, and the 2nd tie way 172 and the 4th 

tie way 171 carry out an electromagnetic coupling, furthermore, the 

electromagnetic coupling between the groups of the tie way of another side 

which while consists of the 1st tie way 163 and the 3rd tie way 164, and consists 

of a group of a tie way, and the 2nd tie way 172 and the 4th tie way 171 -- touch- 



down -- it is controlled with the conductor 166,169. 
[0059] With the laminating balun component 100 of the above-mentioned 
configuration, since the four setting modification sections are prepared, as the 
equal circuit is shown in drawing 8 , an inductance L1 intervenes between the 1st 
parallel terminal 124 and the 3rd tie way 164, and an inductance L2 intervenes 
between the 3rd tie way 164 and touch-down. Furthermore, capacitance C1 
intervenes between the 2nd balance terminal 123 and touch-down, and 
capacitance C2 intervenes between the unbalance terminal 126 and touch-down. 
The output difference and phase contrast of a signal of the 1st balance terminal 
124 and the 2nd balance terminal 123 are set up in predetermined tolerance with 
these inductances L1 and L2 and capacitance C1 and C2. When the Smith chart 
in the frequency of 2.0GHz - 3.0GHz of the laminating balun component 1 00 of 
this operation gestalt was created, the property as shown in drawing 14 was 
acquired. In drawing 14 , A expresses the property of the unbalance terminal 126, 
B expresses the property of the 1st balance terminal 124, and C expresses the 
property of the 2nd balance terminal 123, respectively. As shown in drawing 14 , 
a difference of the property between the property B of the 1st balance terminal 
124 and the property C of the 2nd balance terminal 123 decreases sharply 
compared with the conventional example mentioned above, and is almost the 
same. Consequently, as shown in drawing 15 , with the laminating balun 
component 100 of this operation gestalt, most differences between the amplitude 
between the output signal of the 1 st balance terminal 1 24 and the output signal 
of the 2nd balance terminal 123 and a phase were lost. 

[0060] Therefore, by preparing the setting modification section like this operation 
gestalt, even if the main unit using a laminating balun component changes, the 
laminating balun component which has the always optimal property can be 
offered. Furthermore, since the time and effort and cost in the case of 
redesigning whenever the main unit changes are sharply reducible compared 
with the former, the cheap laminating balun component 100 can be offered. 
[0061] In addition, although it was made to lose with this operation gestalt or it 



made the dielectric layers 138-140 of three sheets intervene between the path 
cord way 165 as the setting modification section, and the 3rd tie way 164 and 
weakened the electromagnetic coupling between the path cord way 165 and the 
3rd tie way 164 The sum total of the thickness of the dielectric layers 138-140 
which intervene between the path cord way 165 as the setting modification 
section, and the 3rd tie way 164 It is desirable to set up more greatly than the 
sum total of the thickness of the dielectric layer 136,137 which exists between 
the 1st tie way 163 and the 3rd tie way 164, for example, it is desirable to set it 
as 1.5 or more times. 

[0062] Next, the 2nd operation gestalt of this invention is explained. 
[0063] The laminating balun component which formed the 3rd tie way 310 of the 
configuration which replaces with the 3rd tie way 164 formed in the dielectric 
layer 138 of the 8th layer in the 1st operation gestalt mentioned above, and is 
shown in drawing 16 consisted of 2nd operation gestalten. 
[0064] nothing and its end 310a are connected to the external terminal 125 used 
as an earth terminal, and other end 310b arranges the shape of spiral shape to 
which the 3rd tie way 310 laps with the 1st tie way 163 in the same location as 
other end 1 63b of the 1 st tie way 1 63 -- having -- a beer hall -- the conductor 1 82 
is formed. Furthermore, the end section 31 1 of the 3rd tie way 310 is made into 
the setting modification section, and width-of-face W3 of the end section 31 1 is 
formed more thickly than the width of face W2 of the other parts 312, it is 
arranged so that the periphery part of the end section 31 1 may not lap with the 
1st tie way 163, and the end section 31 1 currently formed thickly has the 
predetermined capacitance C3. 

[0065] That of this 3rd tie way 310 doubles the parts 312 of the end section 31 1 
and others, and constitutes the quarter-wave length resonator according to the 
center frequency of the signal which intervenes this component and spreads the 
transmission line. 

[0066] The laminating balun component of the above-mentioned configuration 
has an equal circuit as shown in drawing 17 , an inductance L1 intervenes 



between the 1st parallel terminal 124 and the other end of the 3rd tie way 310, 
and while the end of the 3rd joint terminal 310 is grounded, capacitance C3 
intervenes between this end and touch-down. Furthermore, capacitance C1 
intervenes between the 2nd balance terminal 123 and touch-down, and 
capacitance C2 intervenes between the unbalance terminal 126 and touch-down. 
The output difference and phase contrast of a signal of the 1st balance terminal 
124 and the 2nd balance terminal 123 are set up in predetermined tolerance with 
these inductance L1 and capacitance C1, C2, and C3. Thus, the difference 
between the amplitude between the output signal of the 1st balance terminal 124 
and the output signal of the 2nd balance terminal 123 and a phase can be lost by 
replacing with an inductance L2 according to the mounting environment of a 
balun component, and forming capacitance C3. 

[0067] Therefore, also by preparing the setting modification section which has 
capacitance C3 like the 2nd operation gestalt, even if the main unit using a 
laminating balun component changes, the laminating balun component which 
has the always optimal property can be offered. Furthermore, since the time and 
effort and cost in the case of redesigning whenever the main unit changes are 
sharply reducible compared with the former, a cheap laminating balun 
component can be offered. 

[0068] Next, the 3rd operation gestalt of this invention is explained. 

[0069] The laminating balun component which formed the 3rd tie way 320 of the 

configuration which replaces with the 3rd tie way 164 formed in the dielectric 

layer 138 of the 8th layer in the 1st operation gestalt mentioned above, and is 

shown in drawing 18 consisted of 3rd operation gestalten. 

[0070] nothing and its end 320a are connected to the external terminal 125 used 

as an earth terminal, and other end 320b arranges the shape of spiral shape to 

which the 3rd tie way 320 laps with the 1st tie way 163 in the same location as 

other end 1 63b of the 1 st tie way 1 63 -- having -- a beer hall -- the conductor 1 82 

is formed. Moreover, the 3rd tie way 320 in this operation gestalt constitutes the 

quarter-wave length resonator according to the center frequency of the signal 



with which the whole is formed in the almost same width of face, intervenes this 
component, and spreads the transmission line. Furthermore, the opening stub 
330 as the setting modification section is connected to the end section of the 3rd 
tie way 320. 

[0071] the band-like conductor with which, as for the opening stub 330, the end 
330a was connected to the end section of the 3rd tie way 320, and the other end 
was opened wide -- consisting of a piece, the width of face W4 is formed almost 
equally to the width of face W2 of the 3rd tie way 320, and has the predetermined 
susceptance B1 (reactance). 

[0072] The laminating balun component of the above-mentioned configuration 
has an equal circuit as shown in drawing 17 , an inductance L1 intervenes 
between the 1st parallel terminal 124 and the other end of the 3rd tie way 320, 
and while the opening stub 330 which has a susceptance B1 (reactance) in the 
end section of the 3rd joint terminal 320 is connected, the end of the 3rd joint 
terminal 320 is grounded. Furthermore, capacitance C1 intervenes between the 
2nd balance terminal 123 and touch-down, and capacitance C2 intervenes 
between the unbalance terminal 126 and touch-down. The output difference and 
phase contrast of a signal of the 1st balance terminal 124 and the 2nd balance 
terminal 123 are set up in predetermined tolerance according to these inductance 
L1 and capacitance C1 and C2, and a susceptance B1. Thus, the difference 
between the amplitude between the output signal of the 1st balance terminal 124 
and the output signal of the 2nd balance terminal 123 and a phase can be lost by 
replacing with an inductance L2 according to the mounting environment of a 
balun component, and establishing a susceptance B1. 
[0073] Therefore, also by preparing the setting modification section which 
consists of an opening stub 330 which has a susceptance B1 like the 3rd 
operation gestalt, even if the main unit using a laminating balun component 
changes, the laminating balun component which has the always optimal property 
can be offered. Furthermore, since the time and effort and cost in the case of 
redesigning whenever the main unit changes are sharply reducible compared 



with the former, a cheap laminating balun component can be offered. 
[0074] In addition, each operation gestalt mentioned above is one example of this 
invention, and the invention in this application is not limited only to the 
configuration of these examples. For example, although the above-mentioned 
operation gestalt explained the setting modification section prepared in the 3rd tie 
way, the same setting modification section as other 1st, 2nd, or 4th tie ways may 
be prepared. 

[0075] moreover -- the above-mentioned operation gestalt -- the conductor as the 
setting modification section -- although two pieces 167,168 were formed, when it 
is not necessary to prepare, or when preparing in all the unbalance terminals 126 
and 1st and 2nd balance terminals 124,123, it cannot be overemphasized that 
you may set up suitably. 

[0076] Moreover, it cannot be overemphasized by changing the configuration of 
the path cord way 165 as the setting modification section into the configuration 
which bends two or more times as shown in drawing 20 or drawing 21 that the 
inductance of the path cord way 165 can be changed. 

[0077] moreover -- the above-mentioned operation gestalt -- the conductor of the 
vertical direction of the laminating element assembly 1 10 which forms 
capacitance C1 and C2 in the layer of a center section mostly -- the layer near 
[ when mounting in the circuit board of the main unit, although the piece 167,168 
was formed ] the top face -- a conductor -- it is desirable to form a piece 167,168. 
since [ namely, ] the external terminals 121-126 are extended and formed in the 
side face of the laminating element assembly 1 10 from the base on the top face - 
- a conductor -- the conductor of the external terminals 121-126 of the part above 
the location where the piece 167,168 was connected -- a part may serve as an 
unnecessary opening stub and the susceptance (reactance) may change with 
change of a mounting environment therefore, a conductor -- since said 
unnecessary opening stub is not formed by forming a piece 167,168 near the top 
face of the laminating element assembly 110, it is stabilized and the property 
when mounting a laminating balun component in the main unit can be acquired. 



[0078] Moreover, although the laminating of the dielectric layer was carried out 
and the laminating element assembly 1 10 was formed with the above-mentioned 
operation gestalt, not to be limited to a dielectric layer and what is necessary is 
just an insulator layer. 
[0079] 

[Effect of the Invention] As explained above, according to the laminating balun 
component of this invention according to claim 1 to 9, the output difference and 
phase contrast of a signal of said 1 st balance terminal and said 2nd balance 
terminal can be set up in said tolerance by designing by changing the value of 
the reactance of the setting modification section according to the difference in the 
mounting environment of a balun component. Thereby, if only said setting 
modification section is changed according to the mounting environment of a 
balun component at the time of redesign, it can design easily in a short time so 
that the output difference and phase contrast of a signal of said 1st balance 
terminal and said 2nd balance terminal may come in predetermined tolerance. 
Furthermore, the laminating balun component which has the property which was 
excellent with the above-mentioned design can be offered at a low price. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view showing the configuration of the 
laminating balun component in the 1st operation gestalt of this invention 
[Drawing 2] The appearance perspective view showing the laminating balun 
component of the conventional example 

[Drawing 3] The representative circuit schematic of the laminating balun 
component of the conventional example 

[Drawing 4] The decomposition perspective view showing the configuration of the 
laminating balun component of the conventional example 
[Drawing 5] The Smith chart showing the property of the laminating balun 
component of the conventional example 

[Drawing 6] Drawing explaining the trouble of the laminating balun component of 
the conventional example 

[Drawing 7] The appearance perspective view showing the laminating balun 
component in the 1st operation gestalt of this invention 
[Drawing 8] The representative circuit schematic of the laminating balun 
component in the 1st operation gestalt of this invention 

[Drawing 9] The top view showing the 1st tie way in the 1st operation gestalt of 
this invention 

[Drawing 10] The top view showing the 3rd tie way in the 1st operation gestalt of 
this invention 

[Drawing 11] The top view showing the path cord way as the setting modification 
section in the 1st operation gestalt of this invention 

[Drawing 12] The top view showing the 4th tie way in the 1st operation gestalt of 
this invention 

[Drawing 13] The top view showing the 2nd tie way in the 1st operation gestalt of 
this invention 

[Drawing 14] The Smith chart showing the property of the laminating balun 
component in the 1st operation gestalt of this invention 



[Drawing 15] Drawing showing the I/O signal wave form of the laminating balun 
component in the 1st operation gestalt of this invention 

[Drawing 16] The top view showing the 3rd tie way in the 2nd operation gestalt of 
this invention 

[Drawing 17] The representative circuit schematic of the laminating balun 
component in the 2nd operation gestalt of this invention 

[Drawing 18] The top view showing the 3rd tie way in the 3rd operation gestalt of 
this invention 

[Drawing 19] The representative circuit schematic of the laminating balun 
component in the 3rd operation gestalt of this invention 

[Drawing 20] The top view showing other examples of a configuration of the path 
cord way as the setting modification section concerning this invention 
[Drawing 21] The top view showing other examples of a configuration of the path 
cord way as the setting modification section concerning this invention 
[Description of Notations] 

100 [ -- External terminal (earth terminal), ] -- A laminating balun component, 110 
-- A laminating element assembly, 121 -- An external terminal, 122,125 123 -- An 
external terminal (the 2nd balance terminal), 124 -- External terminal (the 1st 
balance terminal), 126 -- an external terminal (unbalance terminal), a 131 - 156 -- 
dielectric layer, and 161,166,169,174 -- touch-down -- a conductor -- 
1 62, 1 70, 1 73 -- A path cord way, 1 63 -- The 1 st tie way, 1 64 -- The 3rd tie way, 
the 164c-- setting modification section, a 165 -- path cord way (setting 
modification section), and 167,168 -- a conductor -- a piece (setting modification 
section) -- 171 -- the 4th tie way, the 172 -- 2nd tie way, and a 181 - 188 -- beer 
hall -- a conductor, the 310 -- 3rd tie way, and 311 -- the setting modification 
section, the 320 -- 3rd tie way, and 330 -- opening stub. 
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6 »M;fi#H;:fE«co«g.A'5 >-»^ fc*J v . huIB^ 
SrS^ fc SB 1 TfirS^ fciS 2 o^PSrS^ <r> o *>»*^r < 

[0026] KHW^ >*Pfc «t*ur. EffiPFFWiB 
?tmi¥mi&l L bM2co¥m&=Fcoo -hcD^K bi> 

;<?v? yxz^zmmk^mmt %-?xmmim 
[0027] ttz. if*if if*JM7 iztmnm 



m^yym^izm^x. mmmmmmm^ym^? 

U ltflB^WS z F^mimu : 'm2T«fSffi5^^\ MiBffl 
«*fls<7)ffl!lH^H«fBKffl*^±fflt®f LX&mZtLX 
B 0 . mflBS#:^*«lalE«S**±HOi£fllt;IS{t^tL 

mm* <y ym^F zmstz . 

[0028] iMiA7y*ffc iatf, liriestHm 

*marfl^Rt ir t . ifriBW«s^ t m i arras 2 ±p 

SfS^^HfriB«S»ftOffl!JH^JiH*^±Ht;®if t-C 
JBtfS3*lTU*fctf>, i^^c0S^±SP^^^HfflB 

-oxmrnmrnowimz x-yxzwr?? yx&swct 
&c\btffoz,» iriB^M-^"HfriB«s**±ffi 

coiffiflS tfftft ^ixT v ■» S <9Ttra?FHS5r:*— TV* * T 

jWE*jjcS*i.«i k*^*< , § ^zm\mz3ax^xmm 

W-Pc<D5; ^^i/?yx tMsmzm {z § ti X v \& cr>x 

nma, 1 w&bff bm^m2^m^^>m^^timb 
immtfmmmmm^z^z, . 

[ 0 0 2 9 ] 3t*^9Ttt, lf*il 1 7bM3t*^ 
S^Mix^tlB^WM^'^yiS^-tiD^T . -«b&*W 

S W«^MIBjg 1 *S-&«»«ffii«fc:«B»S*ufe»2*S 

^'mrfBm 1 TarWF-tSBIIlS^, LTrnTlB 

n 1 tir^ftKUcfi^s =t a t;iea$ix-cttriEm 1 M^-n 

nTKrlBm2^^i:«^^-r-Sm4*S-^^fSi: . 

b*m£xu&mm^ymi L zm£t&. 
[0030] mmm^y ym^z xtas , miem 1 UrS- 

com I TMWi 4 «0te-&*RB<?5 dibco^<bijP!fi^l 

^£m&g$3SM&wii-t$>tL* m§zmmmmz x~?x 

[0031] 

[0032] hi 1 utesffit^tsw/i 
m, ms\±^<rm^m^MX'hi> . atfcviT. loofs 

^{ififfi*^±ffltffiif LT*MUiB^121~12636^BjSS 
nrv^«. ?hgPS^121{±^SPHIg§i;#»M^STT\ 

^art^m i m^mMbm2m^mb zmmvx^h . 
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JMWfrH22. 125ii«tffiS^ . ^^126J44^H£6d* 
SrfK^fIIE^-^Wfig$a^mi¥SrS^, ?hSPffi^ 

[0033] SUiaRftllOti, M 1 l^rtX 3 
*t|!3tJ¥3£^6138R<7>K*tisJB (ffiiR*JB) 131-1 

[00 34] HltetJVVtiLm»C<SS2JiB£>g»flc 
JB131, 132(4^ 0 , SS3JigOi£tt#:J1133<7) 
Hffit(4®Hfi»*161^fStt^ftTl^ . iOfg«(#:l 

[00 3 5] ®4igS^!Sfl:#:«134(4r5-MT-fe 

[0036] &5ma<Dmmfami35<ommiziiwmm 

[oo37]S6 ms^MMi^mi^ecrMm^am 1 is 
^mi63^fS(t^fiTv^ 0 mi^-^mmem, 09 

# tt i =3r L T V ^4 . *S^Ml63i4. 

*»^ioo £ l t teimsy» £ saw- 5 ^ wn 

[ 0 0 3 8 ] as 7 mscomm^mi37i±^ 5 —jit* 

4. 

[0039] SfS8Jgl<7)f^ffrJ!l38<7)^H£l4. 01 
0 fcjjrT J: 3 fc. -«^164c*|»< «<0^164dj&9S 1 
«r^»»163fc*3r* i 5 (3lt&&:f&^3tir£Myto64 
*^ftft6*LTV^. 4fc» g5 3*S£«B&l64<?>— Sf|164a 
JiSftftSft? fc £4?hlP^125tCffi^§iX. «164b(4 
AS 1 Iit^mi63<0«jl63b fc |ej tfiatcffigSfvC t' 

T*-}vmm%2.mm^ti.x^h « m3$^ 

fmi64iO-Sa5164c{4fajg^gpt Six. -Sg|5164c 
<9«W 1 i4-eoffi(7)@E^164d<7)fiW2 «fc 0 i>«K ffM£ 
ixT . -SSP164c^±tP^^B 1 *S^H»163 t»fir 
*V^i dfcffigSft.. M<Bf&$tlX^%>~ JragB164c# 

y^^yxL i £WLT^4„ 

[0040] ;«S3 te£*U»164Ji— S8SB164e fc 

Kt^W&«-^)tt>'&ffla3RfcJCt*: l /4ifcK4±« 
H£*j£LT^4. 

[004 1] S^at^l OJgB<OfS«*JI139,140f4 
^ 5 0 H flS 3 IS^«»164<OflWtJgj«S*lfc 

;l-##;183, 184^ft<ofL, £;ft.£>cOb*T*— ;1-S#cl82 



[ 0 0 4 2 ] M 1 1 *S^SWfls*141^H{C«SgK 

65i4. HI lfc^tiat, 5V^tBHt=3J*>*3o^) 

*165a3&«JWWHF124tSSRS*l, «165b(4b'T^- 
;^#:184t*fJE-rSfi[atIEaSiX'rt'T^-;^#:l 
84tcSHE3*l. , Ov&. SSHWWffisWJf^K > 

r 7 ? L 2 «fc a . S^#:165«K^* 

§ atxies $ fix v > * . 

[0043111 2SB^mSl42(4^S-JiT* 

4. 

[ 0 0 4 4 ] m 1 3JBgf0^EflEJBl43<?^at^4«fl![ 
»*166!WRtt 6 iXT V 4 . d OKlffi*#:166(4K«^ 

t % 4 £h«?i22 {zmm zttx^h. 

[0045] ^1 4S@<Of^flsSl44C9StHfc{4 2o 
0»*m67, 1683&%SSaE»fc LTl£tt£>*rC^4 . 
-^##cm67{4^M«^123(;fig^fl. ^SIiaB^12 

^lee.iegk^raT-W^^ ^j^^yxc 1 SrffM 
lt . mjcr>MW^\-mmx=f-vzuzmm^ix. 

[ 0 0 4 6 ] m 1 5«B<7)I^fl:#:jll45(7)aM(;<4t#lffi 

**i69*«(t & ii-c v ■> 4 . z cowmmemwm^- 

[ 0 0 4 7 ] II 1 6MatfDSWflcJil46(ir 

4, 

[00481S1 7SSc?)^#:Jfl47c7)^M^(4ffiM 
##:170^t^tLTV^„ SM^i*170(4. *0>-Sg# 
W«iB^123fcSfKS*L. ftHSgPt{4Ii*#:J1147 
*»6JtffifcJei^"4 t'T*-;l-#m85^)3!c§ix, — 

mtim^mmm^xm^m^^Lx^^ . 

[ 0 0 4 9 ] m 1 8aa«0Pl:#:Jil48{4^S— JITS) 

[ o o 5 o ] mi 9ME<om&fcmu9<ommiziim4 
m&mm&iBiiirt>tir^&. H4is^iwti7Ui, m 

1 2 fcjjH- ± 5 * <75— JS171a**ffi«[SgT t =Sr 4 if* 

-^■^i7K4 . *3g^ ioo£ Lxmmmzim-t h 

V^4o 

[005 1 ]®2 OWatfDSWfrJflSOti^S-WCft 

[0052]i2 1 SBcol^fl:#:ai5lco^H(;{4. H 
l 3{;ifJ:^;, j&4J6£*Kl7lfc:tffir$ J; a t;?ift 
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2tS^I8Bl72tf>-Sil72aliBllllt5*i, «jl72b«H4 

s^KHH7icoflfijsi7ib t m t&mizmwzixx m 

— ;W»flcl87!6*jeiRS*lT l^. i com 2 *t^KKl72 
(4. ** : ?100^^tTfejS^^fEfl5^SfI^+ 

[ o o 5 3 ] si2 2m3commkmi52ii¥~$.—mT$> 

*187^Jt5-Ti>{iiS^b'r*-;^#:188^mtt^tL. 
^ix^ CO b T *-/P*»#;187 , 188j&*jS|g£ ftX V ^ . 

[00 54H2 3ms^>mmi^mi53cr>mmi,zimm 

[00 551 S2 4Jia«BWfMil54J±r 5 — JiT* 

h» 

[ 0 0 5 6 3 H2 5MSco!§fl:#:)1155co^H(:«tfffi 
aHtcl74**att 6*rO*4 . iCOff ±fi»#:174(iff ffiffi^ 
k 3:4 JWSHf 122fc«M£ixT vv& . 

[00 57]g2 6«B«g«*Mil56tt^$-«*C* 

So 

[00 58] ±ie«J^t=fc 0 , » 1 fe-£ilff&163kH3 
Sr£*164i: ftW»l££ S2 M^^172 k H4 
«U»l7l k #«BHS#*- 5 . § 6 » SS 1 *S£*»163 k 

& 3 $s^*s^i64 k a» & * s -^-cois-^nf&coffl k , g% 

2 Jg£«B&172 k Ji?4 Jg-&«U»171 fc j&» 6 * * ffi^rcote^- 

tmcoa. k (nmywm&t? . m mmmee, miz x -> 
[oo59] ±im^cr>mm^^ym=Fiooxu. 4-? 

(r^(4H8t^-J: 3 CHI ¥triffF124i:Sf 3»£* 

E&164 k l&ffiiaK'f ?^yxL2 iWfats ft& . $ 

£>fc, m2^|trS^123ktftffi§J(C^^^yXC 1 

2^ftf-§ 0 £*L&<?>f yr?^yxL l , L2k^f 

tA-y^yxCl, C2l:±ot 1 $lT»fl24!: 
m2^S^123CO«^COffi^Hk fflPfBHaWSf JE<0fFS 

lOOCOjUSSi 2 . 0 GHz — 3. OGHztfeftS-XS 
xBRSfftSLfc k i 601 4 fcjjr^J: 3 3r=MW#£> 
. HI 4 iZti V . AJi^FFffiSS^ 126CO#tt^a 

S^123CO#tt£^^ilJlLTl^ Ell4t^r-ri; 
3 1 , mi 124cosfttt B k SS 2 TffiSSTP 123co# 

ttc cop H ico#ttcoffia{i . mm lkmmm t ±m 
izm^Lximmuz^^x^z, , -ecosgju. mi sc 

^TJ:3fc. ^SlffcmicoWJiA^SmoOTIi:. n 
l ^ffi?i24com*fi-^kSl2TfiiS?i23com^fi-t 



k coHcoiHi&W4fflco»i toll k ^k'^^< Srofc. 
[ 0 0 6 0 ] f£oT % *SISfe^®C0 «£ d tlft^SgaiSS: 

h i k a**c# § . § & £ . ±fiaa*3&b h mzmm 
m a m&n^mRVrix b zmmzkt^x^mizwm 

■t&Z.b&"?* ScOT\ KflF3ratJfv^5>*P100*!l 
[0061]«. *HJm«T1i. iSS^MSPk tTco 

mmmiestm 3 m&$mi64t omiz 3 &com%fcm 
Bs-wo^^ffi § mx mwmm65t m 3 m&wmiMt 
<vm<vwmM& * 33«> s & W4*e < j a t ** . is 
jg^ssuk Lxcommmme5 1 m 3 ^^ii£#i64 k cop H i 
t^htr s i^»#cJii38-i4oco/? § co^-n-ii , m 1 

KK163 k SI 3 lfi#JIBl64«IBIfc:#fer*iW*Mil36 , 
137coJ¥$co-^ltJ; 9 t>^§ <«t©^4 - L 
< . MMi 1 . 5«J2LhtRS&t4i k^'*F4 U^. 

[0062] iJcfcl, *IS*i^)ll2Sltl9B(B*iKW-S. 

[0063] *2St«JKIII , Cli, tffi*L3t* 1 SSe&i 

«»164fc:ftiT BI 1 6 t^^OH 3 |##«Cfr310$' 

[0064] 3«r^KK310i2, Hi tt^KKl63(=S 
^rS i d ^r^#^Sr=3r t. ^co-i§310a{i«±i^ 
k^S^g|5S^125«fMS#i. ffiffi310b(4SI 1 feitr-H 
»163«Ofl&SHl63b k R tfflB(=E*S*lT t7*-A« 
#:182*%M $ tLT V ^ . $ ^ (C , S3 $g-£«3 1 0CO- 
ffig|Blli4iS^Eg|5k -SgP311cOfgW3(4^CO 
fflCOgE^-312COtlW 2 i 0 1, ±< »JS3 , -SSP311 

commmtttfm 1 te-^^i63ta^<3^^ x a t=sa 

*<^$#tTV^— SSE311^H)fScodf^^°v- 
^yxC3Sr*LTl->l. 0 

[006 5] ^COH3$S-^S&310CO(i, -SgE311k^ 

zmwi-t&m^co^'bmmtizm tizi/4 

[0066] ±IEi»jS;coWavS7 y^tiH l 7 
W3iocofl&sssiaitc >f yytfyxLitf-fctL. S3is 

310co-^*iffitt§ ti h k ft k jfitfilSfc: 
#tA"y^yxC3^M$tlli. §i3t:. S2T»ffi 

«HP126kfttfilBfc:'*f ^'iy^yxc 2 ^4T4 . i 
ftfeco-f y^^yxLi t^-^^isfyxc 1 , c 

2, C 3t ±-)T> mi¥SlS-fl24km2T8jS^123 

com -tco m tin k fiffi^^^f scoit^iEHrt tifts § ti 

Tv^s. ico«t. ^'?>-^co^^l^t;j[GfC-f y 
^7^yXL2tfti.t^+Ay^yxC3JI(tl.i 

k i o » hi wmm^ i24com*n^- 1 m 2 wsri 

23coffitiff # k co^co^B^tA'fifficoav ^ * < -r ; k 
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tpvs ft . 

y^C3t*^"*ift50£SBW*faft4ifcfc:j:-5'C«>. 

wm; * y >m^? &m\*& ^mwtmh ~> x %> 
«ttitt4«i^5 yff^Mti. i k **c* ft . 

x\ mm&BM'*? ym=F*w&tz> <r k § . 

[0068]^:. *HWWfil3Sai9Btt*ii^-* . 

[oo69] msmmmmxu. mmLtzm i ust^ss 
k ts it .& s& s jb a cnmrnwrn n^zmwL $ ft ft m 3 is# 

W»164t« i.Ti 1 8 £;^-7lM£<7>l)l 3 Kr£4BIfr320 £ 
[0070] S3 ttr£ttf$320M: s m 1 R£ttBl63fcS 
k &ft JWSHf 125fc«M$ix. ftUffi320b(±m 1 t££* 

j?&i63io«i63bk is) te«tieH$nr tr*-;wn 
#:i82*%ms^t^i.o tfz, ^mmmxzanhm 

3»^«U»320li*<O^^IJBrR--<O(ltJg*§fL, 

TyX^7'330^"Jfi!§tl.TV^ . 
[007 1] ^"-T>-X^7"330(i;. -?■<?)— S330a#*gi 
3 S^«5»320<?)— SSSI5 fcSSR $ ft , fl&tftfBHft $ ftfc 

oflMw 2 k (SOW L < W&^ttXW&tn^T^ >x b 
i (>jr?m) Sr^rLT^ft. 

[0072] iiEffiiEwSUH^'^V^tiia 1 7 fcjjrt 
i a 3r3H»[!»£3rU SI 1 TflS^124k^3fe^ 

g^ooffisnmM y^^mi **^e l . n 3 » 

x) £*^ft:t-ryx^:/330;^ig!£ftft tmzm 

^SiS^ 123 k JgtffifUt ^f^Ay^yxci L , 

ft, <rft£><7)-f y^^yxL l ^t^yxc 
l, C2St/tWyxBi(:j:oT, ^lfiST 

124 k IS 2 TSf JffF l23<Dim<D&?>m k ffiffiUjWJr SO 

i^iEHi*«?££ftT^ft. <rc7)«tc. A^y^o 
>x b l £i£{fft i k i 0 , m l ¥Wf l24tf>iil:*J 

ft-f-k m 2 i23offj*m # k wisojie&tfla 
ffloit^ < i k ft . 
[oo73]tot, ^3 mmmmco^ a ^-^7*^ y 
xb 1 Z^&*-y"yx?^30fr^hWL%MgM 

o T #t=iBKr1#tt * ^ 4 * 9 y *-? 

i k^r-# 4 . § ±iiH#»ftteM 



[0074] mm Liz^mmmmt^wm— ft* 

WT* o T *WKH** i ft ^ ^*W<oaWE«*fcRS 
Sftft i k lifcv*. Mi(f±i^aig(Sirci4iS3*S^ll 

[ o o 7 5 ] &tz. ±.mmtmmxiz. m&^mMt l 

Xcomi¥^ne7, 168* 2oKJt/s**, Rtt*< T i>^v^ 
±§llf\ ^43FHB*F126 k H 1 3tlXH 2 «^ 12 
4 , 123t7)^:T ^ ft & killtf SS k T H ^ i k ( 4 

[0076] m%Mg.mt Lxommm65co 
o tt^s^fcsix. s i k i/z «t o , mK»i65^>f y 

^ ^ > ^ * S&ft S ft i fc l±M a 4 "C t> =5r v ^. 

[0077] afc, ±iEsawfliirii, mmmmioco 

±.T^mcoim^^cr,mi,z^-ry^^yxc 1 , C 2 

mzm^Ltzb^<^±m)&m<r>m^zmw^\bi, vs&zw. 

(tftikj&WiL^o ap^>. H*«^ia~126*$nMHf 

mioofiija tc sa^ 1 ^ ±m fcjsf t t ^ s 

Oi'hgPS^ 121— 126CO^#:gP^^^^^-r >X 9 ~f 

t^-yxmrnrnm^M^tiz^-yx^cD^r^yx cj 
r ? ^ yx ) iMMtti zbtffoz,, tot. ^n-16 
7, l68*SMHf*ll<ko±iiBfi«Stlftft* - k t=i 0 , mf 
IE^^— Tyx^7'^^c§ilft i k ^^IWT, 
WS^'^y^^^B^^kJtk #co#tt*^SL 
T#ft z\ k s&s-CS* 4 . 

[ 0 0 7 8 ] ±IBHS6^-C(iaJl*#:110&P 
[0079] 

ifmmski &±mwLfz i a t*^«if*ii 1 ^ 
Mlt*H 9 idEtttffl**' t i tilt . >^ym 

^cr>mmmmcom\>^zj& tTK^ssasw vT??yx 
cDmzmtmtxmiZft a ^ k t i o , Mtam 1 tsj 

*F k fflTlBffi 2 WS^fi-Sf^fflitjH k ffiffl* * MIS 
IfSigHrttlSS-f-S £ k#-Ct= ft . J: 0 . 

ym^mmmm^h^x , statto k & ^frfetss 
soe»<o»^sei*ur. itriami^ffi^kiuiem2T 

ft i a fc^EatcsaBwa-esaf-ri i k ft . § & 

JRWfcTJiflW-* i k ft . 
[0fficom*=5rfMBB] 

[Hi ] ^wmminwmiztstfhmm^ymi- 
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[02 ] mwicomm^yym^z^tmmim 

[04 ] m&mcomm^ym^comf&^-tmmm 
0 

[05] mmi^mm^y ym^mt^-tx s xm 

[06 ] ^m^mm^ym^mmmmm-thm 
[07 ] ^m^mimmmm^a^^mm^^ym^ 

[08 ] ^mwcom i mMBmiz&tf&mm^yym^ 

[09 ] ^bj^js i mmm^z^^m i s^ns^ 
^-r TO0 

[010] *«hbo» i nf&gsg k tt m 3 

^^¥H0 

[011] *«HBOg(ll5M0Klifc:tiJt*»®SSafi: 

[012] *M^l£flM£&tf££l$4t££MUft 
£^-T¥ffi0 

[013] *mWcom 1 MjWJfcfc ft & M 2 tS£K» 
£SH-¥H0 

[014] *&m<nm i »wMtfeft^wJi^^ 
[015] *mmm i *JWJt;^ft^mJi^7 ym 



[016] ^B^m2^5fiff^tfc(t-g.lg3^$m 
£ij^PW0 

[017] *m&m2mmBMiz£Hf&mm^9ym 

[018] *H^H3HS»^JBCtJ(t4ll3JS-&«a» 
[019] *5KB«»3Sai0Blllfc:ti*t&l!MI^*5y« 

^^«0fi&0 

[020] *muz&&&&agMb ltom&s&o 

ffitfOffi^tW Sr^rf ¥H0 

[02 1] *IWBfc:««l!l®Be«fc LTO^g^lSgo 

[^^9J] 

lOO-BWA^y*^ 110- 121-^hg|5S 
^ 122,125-*f*WP (StfiiS?) , 

(S&2¥#SSHF-) , 124r-JMWHF (m¥«3fiHF-> , 1 
26-*MSafff (^FP«H^) , 131~156-SW*MI, 16 
1, 166,169, 174---SS6##:. 162, 170, 173- 16 
3-*l«r£l6», 164-*3i6£**k lHc-SSSQE 
165-SaWMS (IftS^segB) . 167,168-W*ft- 

(ISS^SgP) , 171-||S4*lr&*K, 172-iS2«r^ll 
&, 181-188- ■•h'T*-/M»ffr, 310- -SO 3 
ll-KSSOSW, 320-*3«r&iW», 330- 
97\ 
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